Danshensu prevents hypoxic pulmonary hypertension in rats by inhibiting the proliferation of pulmonary artery smooth muscle cells via TGF-β-smad3-associated pathway.
Hypoxic pulmonary hypertension is characterized by the remodeling of pulmonary artery. Previously we showed that tanshinone IIA, one lipid-soluble component from the Chinese herb Danshen, ameliorated hypoxic pulmonary hypertension by inhibiting pulmonary artery remodeling. Here we explored the effects of danshensu, one water-soluble component of Danshen, on hypoxic pulmonary hypertension and its mechanism. Rats were exposed to hypobaric hypoxia for 4 weeks to develop hypoxic pulmonary hypertension along with administration of danshensu. Hemodynamics and pulmonary arterial remodeling index were measured. The effects of danshensu on the proliferation of primary pulmonary artery smooth muscle cells and transforming growth factor-β-smad3 pathway were assessed in vitro. Danshensu significantly decreased the right ventricle systolic pressure, the right ventricle hypertrophy and pulmonary vascular remodeling index in hypoxic pulmonary hypertension rats. Danshensu also reduced the increased expression of transforming growth factor-β and phosphorylation of smad3 in pulmonary arteries in hypoxic pulmonary hypertension rats. In vitro, danshensu inhibited the hypoxia- or transforming growth factor-β-induced proliferation of primary pulmonary artery smooth muscle cells. Moreover, danshensu decreased the hypoxia-induced expression and secretion of transforming growth factor in primary pulmonary adventitial fibroblasts and NR8383 cell line, inhibited the hypoxia or transforming growth factor-β-induced phosphorylation of smad3 in rat primary pulmonary artery smooth muscle cells. These results demonstrate that danshensu ameliorates hypoxic pulmonary hypertension in rats by inhibiting the hypoxia-induced proliferation of pulmonary artery smooth muscle cells, and the inhibition effects is associated with transforming growth factor-β-smad3 pathway. Therefore danshensu may be a potential treatment for hypoxic pulmonary hypertension.